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6. Consider the differential equation given by % = x(y - 1)2.

(a) On the axes provided, sketch a slope field for the given differential equation at the eleven points indicated.

{Note: Use the axes provided in the pink test booklet.)
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(b) Use the slope field for the given differential equation to explain why a solution could not have the graph
shown below.

)J

—

(c) Find the particular solution y = f(x) to the given differential equation with the initial condition f{0) = -1

{d) Find the range of the solution found in part (c).

END OF EXAMINATION
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CALCULUS BC
SECTIONII, Part B
Time—45 minutes
Number of problems—3

No calculator is allowed for these problems.

S. Let f be the function satisfying f'(x) = ~3x f (x), for all real numbers x, with f(1) =4 and }il,"wf(x) = 0,
(a) Evaluate J-lm—3x f(x)dx. Show the work that leads to your answer.
(b) Use Buler’s method, starting at x = 1 with a step size of 0.5, to approximate f(2).

(c) Write an expression for y = F(x) by solving the differential equaticn E’% = —3xy with the inittal condition

£) = 4

Copyright ® 2001 by College Entrance Examination Board. All rights reserved.
Advanced Placement Program and AP are registered trademarks of the College Entrance Examination Board.
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5. Consider the differential equation % =2y = 4x.

(a) The slope field for the given differential equation is provided. Sketch the solution curve that passes through
the point (0, 1} and sketch the solution curve that passes through the point (0, ~1).
{Note: Use the slope field provided in the pink test booklet.)
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{b) Let f be the function that satisfies the given differential equation with the initial condition f(0) = 1.
Use Euler’s method, starting at x = 0 with a step size of 0.1, to approximate f(0.2). Show the work
that leads to your answer.

(c) Find the value of & for which y = 2x + b is a solution to the given differential equation. Justify your
answer.

(d) Let g be the function that satisfies the given differential equation with the initial condition g(0) = 0.
Does the graph of g have a local extremum at the point (0, 0) 7 If so, is the point a local maximum

or a local minimum? Justify your answer.
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6. The function f is defined by the power series
( )n in 2 4 & ( l)n 2n

— X r X
fx = E(2 P Tr R TR T YU +(2n+1)'+
for all real numbers x.

(2) Find f7(0) and f"(0). Determine whether f has a local maximum, a local minimum, or neither at x = 0.
Give a reason for your answer,

(b) Show that I —  approximates £(1) with error less than l—éo— .

3 !

(c) Show that y = f(x) is a solution to the differential equation xy’ + y = cos x.

END OF EXAMINATION

Copyright © 2003 by College Entrance Examination Board. All rights reserved.
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CALCULUS BC
SECTION 11, Part B
Time-—45 minutes
Number of problems—3

No calculator is allowed for these problems.

S. A population is modeled by a function P that satisfies the logistic differential equation

ar _ 5(1 _F
dt 5 12}
(a) If P(0) =3, whatis lim P(¢)?
{—o0

If P(0) =20, whatis lim P(r)?
—yoo

(b) If P(0) = 3, for what value of P is the population growing the fastest?
(c) A different population is modeled by a function ¥ that satisfies the separable differential equation
av _ri
dt 3 12)
Find Y(¢) if ¥(0) = 3. '

(d) For the function ¥ found in part (c), whatis lim ¥Y(r)?
t—o0
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CALCULUS BC
SECTIONII, Part B
Time-—45 minutes
Number of problems—3

No calculator is allowed for these problems.

4, Consider the differential equation % =2x -y

(2) On the axes provided, sketch a slope field for the given differential equation at the twelve points indicated,
and sketch the solution curve that passes through the point (0, 1).

(Note: Use the axes provided in the pink test booklet.)
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(b) The solution curve that passes through the point (0, 1} has a local minimum at x = In (%) What is the

y-coordinate of this local minimum?

{c) Let y = f{x) be the particular solution to the given differential equation with the initial condition
7(0) = 1. Use Euler’s method, starting at x = 0 with two steps of equal size, to approximate f(—0.4).
Show the work that leads to your answer.

2,
(d) Find fixé) in terms of x and vy. Determine whether the approximation found in part {¢) is less than or

greater than f{—0.4). Explain your reasoning.

WRITE ALL WORK IN THE TEST BOOKLET.

Copyright © 2005 by College Entrance Examination Board. All rights reserved.
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5. Consider the differential equation % = 5x% — 5 for y # 2. Let y = f(x) be the particular solution to this

differential equation with the initial condition f(~1) = —4.

2
(a) Evaluate % and % at (-1, —4).

{b) Ts it possible for the x-axis Lo be tangent to the graph of f at some point? Explain why or why not.
{¢) Find the second-degree Taylor polynomial for f about x = —1.

(d) Use Euler’s method, starting at x = ~1 with two steps of equal size, to approximate f(0). Show the work
that leads to your answer.
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6. Consider the logistic differential equation %{- = %(6 - ¥). Let y = f{t) be the particular solution to the

differential equation with £(0) = 8.

{a) A slope field for this differential equation is given below. Sketch possible solution curves through the points
(3,2) and (0, 8).

{Note: Use the axes provided in the exam booklet.)
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(b) Use Euler’s method, starting at ¢ = 0 with two steps of equal size, to approximate f(1).
(c) Write the second-degree Taylor polynomial for £ about ¢ = 0, and use it to approximate f(1).

{d) What is the range of f for t = (0 ?

WRITE ALL WORK IN THE PiINK EXAM BOOKLET.

END OF EXAM

© 2008 The College Board. All rights reserved,
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5. The derivative of a function f is given by f'(x) = (x —3)e" for x > 0, and f(1) = 7.

(a} The function f has a critical point at x = 3. At this point, does f have a relative minimum, a relative
maximum, or neither? Justify your answer.

(b) On what intervals, if any, is the graph of f both decreasing and concave up? Explain your reasoning.
(c) Find the value of f(3).

WRITE ALL WORK IN THE PINK EXAM BOOKLET,

© 2008 The College Board. All rights reserved.
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CALCULUS BC
SECTIONII, Part B
Time—45 minutes
Number of problems—3

No caiculator is allowed for these problems.

4. Consider the differential equation % = 6x% — x?y. Let y = f(x) be a particular solution to this differential

equation with the initial condition f{-1) = 2.

(a) Use Euler’s method with two steps of equal size, starting at x = —1, o approximate f(0). Show the work
that leads to your answer,

2
(b) Atthe point (-1, 2), the value of % is —12. Find the second-degree Taylor polynomial for

f about x = -1.

(¢) Find the particular solution y = f(x) to the given differential equation with the initial condition f(—1) = 2.

WRITE ALL WORK IN THE PINK EXAM BOOKLET.
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